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In the Claims ; 

1 . (Currently Amended) An antenna for communication with a satellite, 
the antenna being for use on a satellite terminal, comprising: 

a one-dirnensionally rotating plate for mechanically rotating in a horizontal 
plane while maintaining a vertical position and scanning for wave signals in the azimuth 
direction; 

a plurality of radiation elements positioned on said rotating plate for one- 
dimensionally electronically scanning for wave signals in an elevation direction , said 
radiation elements forming respective element signals; 

first coding circuitry coupling a respective code to a respective one of the 
element signals to form respective coded element signals; 

a first multiplexer associated with said plurality of radiation elements for 
consolidating the coded element signals received at each of said plurality of radiation 
elements to an analog bit stream; 

an analog to digital converter for converting said analog bit stream to a 
digital bit stream; 

filter circuitry for forming multiple digital signals b e am s corresponding to 
respective coded element signals from said digital bit stream; 

digital beam forming circuitry beam forming multiple digital beam signals 
from the multiple digital signals: 

second coding circuitry coupling respective beam codes to each of the 
multiple digital beam signals to form a plurality of coded digital beam signals: 

a second multiplexer consolidating the plurality of coded digital beam 
sionals to form a signal stream; a nd 

a digital receiver determining signal strengths for the coded o l omont digital 
beam signals in the signal stream and determining a transmit direction bv identifying 
one of the plurality of coded digital beam signals having look i ng onto a strongest signal 
having a corresponding elemen t, oo that tho corr es ponding olom e nt can bo ucod for 
trancmicc i on . 
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2. (Original) The antenna of claim 1, wherein said plurality of radiation 
elements are a plurality of parallel cross-slotted waveguides. 

3. (Original) The antenna of claim 2, wherein each of said plurality of 
parallel cross-slotted waveguides includes a slotted septum therein. 

4. (Original) The antenna of claim 1 , wherein said circuitry for forming 
multiple digital beams does so through FFT techniques. 

5. (Original) The antenna of claim 1, wherein said antenna may be 
utilized on a mobile vehicle, 

6. (Cancelled) 

7. (Currently Amended) An antenna for communication with an 
equatorial satellite constellation, comprising: 

a one-dimensionallv rotating plate for mechanically rotating in a horizontal 
plane while maintaining a vertical position and scanning for a wavefront of wave signals 
in an azimuth direction; 

a plurality of radiation elements positioned on said rotating plate for one- 
dimensionally scanning in an elevation direction^_ receiving the wave signals and 
generating respective element signals in response thereto; 

first coding circuitry coupling a respective code to a respective one of the 
element signals to form respective coded element signals; 

apparatus for positioning said radiation elements such that the wavefront 
will be in alignment with a major axis of said plurality of radiation elements; 

a first multiplexer device being in communication with each of said plurality 
of radiation elements for converting said plurality of coded element signals into an 
analog bit stream; 

an analog to digital converter for converting said analog bit stream to a 
digital bit stream; 
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filter circuitr y a d e vic e for forming multiple digital beams -signals from said 
digital bit stream; and 

digital beam forming circuitry beam forming the multiple digital beam 
signals from the multiple digital signals: 

second coding circuitry coupling respective beam codes to each of the 
multiple digital beam signals to form a plurality of coded digital beam signals; 

a second multiplexer consolidating the plurality of coded digital beam 
signals to form a signal stream; 

a digital receiver for processing said mu l tiplo digita l boams coded digital 
stream signals from said signal stream and determining a transmit direction bv 
identifying one of the plurality of coded digital beam signals having to d e t e rm i n e a 
corresponding element with a strongest signal strength , oo that tho corresponding 
olomont oan bo u s ed for tran s miooion [[;]] . said digital receiver 

whoro i n tho antonna i s abl e to l ook onto determining a second beam 
corresponding to a second equatorial satellite in the constellation before handing over 
from a first equatorial satellite. 

8. (Original) The antenna of claim 7, wherein said device for forming 
multiple digital beam forms utilizes an FFT technique to provide for retrodirectivity. 

9. (Previously Presented) The antenna of claim 7, wherein said antenna 
transmits said multiple digital beams to a plurality of satellites in the equatorial satellite 
constellation. 

10. (Original) The antenna of claim 8 F wherein said plurality of radiation 
elements are a plurality of interdigrtally spaced slotted wave guides. 

1 1 . (Original) The antenna of claim 7, wherein said rotating plate is 
generally circular in shape. 
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12. (Original) The antenna of claim 11, wherein each of said plurality of 
interdigitally spaced slotted waveguides includes a slotted septum therein. 

13. (Currently Amended) A method for forming multiple beams at a 
satellite antenna comprising: 

providing a plurality of radiation elements on a s urfac e of s aid s at elli t e 
ant e nna one-dimensionally rotating plate for receiving a plurality of individual wave 
signals and forming respective element signals; 

one-dimensionallv rotating said plurality of radiation elements in an 
azimuth direction and one-dimensionallv electronically scanning in an elevation direction 
so eyeb that a wavefront of said plurality of individual wave signals is in alignment with a 
major axis of said plurality of radiation elements; 

coding the respective element signals to form coded element signals; 

consolidating said plurality of coded element signals into an analog signal; 

converting the analog signal to a digital signal; 

forming multiple digital beams -beam signals from said analog signal after 
match filtering and removing a code; 

coupling respective beam codes to each of the multiple digital beam 
signals to form a plurality of coded digital beam signals: 

consolidating the plurality of coded digital beam signals to form a signal 

stream: 

determining signal strengths for the coded e l e m e nt digital beam signals; 

and 

determining transmit direction bv determining a strongest signal of the 
signal strengths and a corresponding elementr-and 

transmitting a transmit b e am using th e corr es pond i ng ele m e nt . 

14. (Cancelled) 
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15. {Previously Presented) The method of claim [[14]] 13, further 

comprising: 

utilizing FFT techniques to form said multiple digital boam s beam signals 
to provide for satellite retrodirectivity. 

16. -18. (Cancelled) 

1 9. (Original) The method of claim [[18]] 13, wherein said plurality of 
radiation elements are a plurality of cross-slotted waveguides. 

20. (Original) The method of claim 19, wherein said plurality of cross- 
slotted waveguides are parallel and interdigitally spaced with respect to each other. 

21. (Currently Amended) A phased array antGnna for communication 
with an equatorial satellite constellation, comprising: 

a rotating plate for electronically scanning for a wavefront of wave signals 
i n o le vat i on and for moohanica l ly ccann i ng for caid wavofront of wav e si gna ls in an 
azimuth direction; 

a plurality of elongated waveguide radiation elements disposed in parallel 
po si t i on e d on said rotating plate for one-dimensionallv scanning in an elevation 
direction, receiving the wave signals and generating elements signals in response to the 
wave signals, each of said plurality of rad i at i on waveguide elements having a major axis 
and a minor axis; 

apparatus for positioning said radiation elements such that the wavefront 
will be in alignment with the major axis of said plurality of radiation elements: 

a first multiplexer device being in communication with each of said plurality 
of radiation elements for converting said plurality of coded element signals into an 
analog bit stream: 

an analog to digital converter for converting said analog bit stream to a 
digital bit stream: 

filter circuitry for forming multiple digital signals from said digital bit stream: 
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digital beam forming circuitry beam forming the multiple digital beam 
signals from the multiple digital signals; 

second coding circuitry coupling respective beam codes to each of the 
multiple digital beam signals to form a plurality of coded digital beam signals: 

a second multiplexer consolidating the plurality of coded digital beam 
signals to form a signal stream; and 

a digital receiver for processing said coded digital stream signals from said 
signal stream and determining a transmit direction by identifying one of the plurality of 
coded digital beam signals having a corresponding element with a strongest signal 
strength 

apparatus associated with said p l urality of rad i at i on ele m e nt s for cod i ng 
th e e l e m e nt s s igna ls according to l ocation to form codod o l omonts s i gna l s and 
con s o l idat i ng th e coded ele m e nt s igna ls r e c e iv e d at each of said plura li ty of rad i ation 
o l omonto i nto a first b i t s tr e am; 

a mu l tip l o boam form e r for form i ng mu l t i p le b e am s from sa i d f i r s t bit 

s tr e am; and 

a roooivor for det e rm i n i ng - a corr es pond i ng e l e m e nt w i th a s trong es t si gna l 
6 trength, - eo that tho corrospond i ng o l omont can bo usod for transmission . 

22. (Cancelled) 

23. (Currently Amended) The antenna of claim 21, wherein each of said 
plurality of elongated radiation waveguide elements are js cross-slotted waveguides 7 
which ar e a l ign e d para llel fo - OFio anothor on tho antonna . 

24. (Currently Amended) The antenna of claim 23, wherein each of said 
plurality of radiat i on waveguide elements includes a slotted septum therein. 

25. (Currently Amended) The antenna of claim 21 , wherein the antenna 
may bo utilizod is disposed on a mobile vehicle. 
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26.-27. (Cancelled) 

28. (Previously Presented) The antenna of claim 21 , wherein the antenna 
is configured with a low profile. 

29. (Previously Presented) The antenna of claim 21, wherein the antenna 
is In communication with a commercial satellite terminal. 


30.-37. (Cancelled) 
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